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his lifetime included the American Medical Association, the Board of Scientific
Directors of the Rockefeller Institute, the Executive Committee of the Carnegie
Institution of Washington, and the National Academy of Sciences. Fittingly, the last
major responsibility he assumed during his life was that of chair of the history of
medicine at Johns Hopkins.
Flemingdoes an excellentjobofintegrating his accountofWelch's personal lifewith
the virtual revolution ofmodern medicine which began around the turn ofthe century.
He skillfully sets the stage for his account ofWelch's accomplishments. He establishes
Welch's descent from a long line ofdoctors and discusses Welch's decision to pursue a
career in medicine, although his initial ambition upon graduating from Yale College in
1870 was to be a tutor in Greek. Fleming also conveys to the reader a great deal about
Welch's private life, which was not as idyllic as his public life.
Fleming's biography is not as exhaustive as Simon Flexner and James T. Flexner's
William Henry Welch and the Heroic Age ofAmerican Medicine (New York, 1941).
Its merit lies in its accessibility and in Fleming's skillful entwining ofWelch's life with
the many upheavals occurring in medicine during his lifetime. The new afterword
sheds some light on the directions which medicine has taken since Welch's death and
also includes many suggestions for additional reading.
This book represents a refreshing approach to biography, and I highly recommend it
to students ofmedicine, public health, nursing, and American history.
MITTIE KELLEHER
MedicalStudent
Yale University School ofMedicine
DEVELOPMENT AS AN EVOLUTIONARY PROCESS. Edited by Rudolf A. Raff and
Elizabeth C. Raff. New York, Alan R. Liss, Inc., 1987. 329 pp. $58.00.
Development as an Evolutionary Process is the result ofa symposium held in 1985
at the Marine Biology Laboratory (MBL) in Woods Hole, Massachusetts, and is the
eighth volume in the MBL Lectures in Biology series. The editors, Rudolf and
Elizabeth Raff, chose the articles presented in the book in order to emphasize the
experimental approaches available to studying the role of developmental processes in
evolution. Their hope is to reunite developmental and evolutionary biologists in a field
of evolutionary ontogenetics. This emphasis is a valid one in light of the growing
awareness among the scientific community ofthe power ofapproaching problems from
multiple aspects. The editors hope to move beyond the simple dictum, "ontogeny
recapitulates phylogeny," to an aggressive use of developmental study to elucidate
evolutionary processes.
The book covers a range oftopics that illustrate this new approach. Michale Katz's
discussion of the directedness of evolution in the chapter entitled "Is Evolution
Random?" combines concepts from evolution, mathematics, philosophy, and develop-
ment into a convincing argument. Other authors contribute chapters that emphasize
the variety of approaches available, such as an example of an animal model that
circumvents the irreversibility of development by using larval stages ("Evolution of a
Developmental Process: Irreversibility and Redundancy in Amphibian Metamorpho-
sis"), a discussion oftheroleofdevelopment in macroevolutionary change ("Molecular
and Developmental Correlates of Macroevolution"), and an assertion that regulatory
constraints are more important than functional ones in the formation ofmultiple geneBOOK REVIEWS 491
families ("Origin of Multiple Gene Families: Are There Both Functional and
Regulatory Constraints?").
The book will be of interest to those involved in and those who are considering the
investigation of development and evolution. Each chapter is extensively referenced,
making the volume an excellent source for those wishing to further pursue the topics
presented. Although this book is not written for the layperson, anyone with an interest
in evolution and a background in biology should have little trouble reading it and will
be rewarded for persevering through the difficult passages.
BRAD RATCLIFF
MedicalStudent
Yale University School ofMedicine
PHOSPHOINOSITIDES AND RECEPTOR MECHANISMS. Edited by James W. Putney, Jr.
New York, Alan R. Liss, Inc., 1986. 395 pp. $78.00.
Cells utilize chemical signals to communicate with each other. How external signals
are translated into internal signals to elicit physiologic responses is ofvital interest to
biologists. Various cellular processes, ranging from secretion to mitogenesis, have been
shown to involve signal transduction and intracellular or second messengers. The roles
of phosphoinositides (PI) in transmembrane signaling were demonstrated only within
the past several years, decades after the first description ofagonist-activated phospho-
lipid turnover (PI response). One feature that distinguishes PI turnover from the
cAMP system, a classic transduction mechanism, is that the PI signal bifurcates: the
stimulus-receptor complex activates the hydrolysis ofphosphatidylinositol-4,5-biphos-
phate (PIP2) into inositol-(1,4,5)-triphosphate [(1,4,5)IP3] and 1,2-diacyglycerol
(DG). The generation of inositol lipids and the mechanism by which they bring about
cellular responses to external signals form the unifying theme ofthis book, the seventh
volume of the Alan R. Liss series on receptor biochemistry and methodology,
consisting of 15 chapters written by renowned experts in the field.
The content ofthis book falls into twodivisions. The first section deals with the basic
characteristics and the generalized actions of the PI system, while the final section
addresses more specific actions of the PI system in various cell types. In the opening
chapter, Robert Michell ofthe University of Birmingham tells the tortuous history of
advancing knowledge of PI and summarizes the general principles of PI-mediated
signaling. Michell was the first person to propose, over a decade ago, that hydrolysis of
inositol lipids at the cell membrane might be linked to receptor-activated cellular
mobilization of calcium (Ca2"). Michael Berridge-who, along with this colleagues,
first demonstrated (1,4,5)IP3-induced Ca2' release-discusses, in the second chapter,
physiologic effects of (1,4,5) IP3. In addition to presenting current thought on the role
of (1,4,5)IP3 in Ca2+ mobilization, Berridge also brings to the reader's attention other
inositol phosphates, such as (1,3,4)IP3 and IP4, that may play a role in regulating
long-term adaptive changes.
On theotherhand, DG regulates theactivityofprotein kinaseC (PKC), which is the
focus of chapter 3, by James Niedel and Perry Blackshear of Duke University. The
chapter covers recent models for PKC regulation. Much ofwhat is known about PKC
comes from studies in which phorbol esters or DG was used to activate PKC. The
authors caution, however, against theassumption that the treatment with phorobl ester
or DG produces physiologically relevant cellular responses. Phorbol esters are known